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I. NAULUHADNEP  
1.1.  gnakaleB rataL  
 ( tiwas apaleK  sisneeniug siealE  namanat utas halas nakapurem ).qcaJ
gnay itaban kaynim lisahgnep nanubekrep   malad gnitnep narep gnagemem
natapadnep naktakgninem  aisenodnI lanoisan  nakapurem aisenodnI tagnignem ,
 nadnaT sativitkudorp numan ,ainud id rasebret tiwas kaynim ropskegnep aragen
ainud amil ek naturuid adareb hisam )SBT( rageS hauB .T  laera saul lato
d aH 776.703.21 utiay aisenodnI id tiwas apalek nanubekrep  iskudorp nagne
483.953.53 latot tiwas kaynim isnivorP nakgnades ,not  ikilimem iridnes uaiR
 latot iskudorp nad aH 671.394.2 latot saul nagned tiwas apalek nanubekrep
841.127.8  not  ( ,nanubekreP laredneJ tarotkeriD  02 )71 . 
 m tapad tubesret tiwas apalek iskudorP  ,amah nauggnag tabika nurune
 aratna tiwas apalek nuad nakamep talu sineJ .nuad nakamep talu aynutas halas
( ulub talu nial asulcni arihcysaD ( gnotnak talu ,) ittabroc anesahaM  ipa talu nad )
( snetin aroteS nat adap amatu amah utas halas nakapurem ipa talU .).L  apalek nama
 tiwas apalek nuad nakbabeynem tapad utnetret isalupop adap anerak tiwas
 apalek namanat sisetnisotof sesorp uggnaggnem tapad ini laH .ludnug idajnem
iskudorp nanurunep adap kapmadreb naka aggnihes ,tiwas  tiwas apalek haub  
.)5102 ,kkd aganiS(  
neM kkd idrA turu ,.   namanat adap ipa talu nagnares satisnetni ,)8102(
 ayaR gnapmiS aseD ikziR narapmaH inaT kopmoleK nanubekrep id tiwas apalek
 nuhat adap uaiR isnivorP ignigniS natnauK netapubaK riliH ignigniS natamaceK
ep rep roke amil irad hibel utiay tareb gnologret 7102  naktabikagnem gnay hapel
 tubesret ipa talu nagnares ayniggniT .namanat rep %15 aggnih nuad nakasurek
 .ipa talu nahutubek nagned iauses gnay nagnukgnil isidnok anerak agudid
 tapad %05 aggnih nuad nakasurek ,)7102( aifalE nad anamkuL turuneM
unep nakbabeynem 03 iskudorp nanur -  idajret haletes nuhat aud amales %04
.nagnares  
 nakiladnekid aynmumu adap tiwas apalek nanubekrep id ipa talu amaH
 isalupop naknurunem tapec nagned tapad anerak ,aimik adisitkesni nakanuggnem




 husum aynitam ,amah isnetsiser aynidajret itrepes fitagen kapmad naklubminem
 adisitkesni naanuggneP .nagnukgnil naramecnep nad ,udiser naklubminem ,imala
 nagnukgnil nad aisunam adap tikaynep iagabreb naktabikagnem tapad aguj aimik
nem )6102 ,nafrI( kasur idaj . 
 kutnu nakukalid ulrep nagnukgnil hamar gnay fitanretla nailadnegneP
 halaS .tubesret aimik adisitkesni naanuggnep irad fitagen kapmad iradnihgnem
 nakisakilpagnem nagned halada nakukalid tapad gnay fitanretla utas
ata adisitkesnioib .itaban adisitkesni u   gnay arolf kaynab tagnas ,aisenodnI iD
 532 malad rabesret gnay itaban adisitkesni nataubmep nahab iagabes isnetopreb
ilimaf seiceps 004.2 nagned ea   sinej utas halaS .)1102 ,nanidraK( nahubmut
( natodabab halada tubesret nahubmut utaregA  sediozynoc m .).L  
 namanat uggnaggnem gnay amlug iagabes lanekid natodabab aisenodnI iD
tapec nagned rabesret nad hubmut tapad gnay nainatrep   isidnok malad nupiksem
lamitpo kadit gnay nagnukgnil  nakigurem tapad paggnaid natodabab naadarebeK .
gnires aggnihes   ,)0102( inairtsA turuneM .nainatrep laera irad nakhansumid
 tilobatem awaynes gnudnagnem aguj natodabab amlug iagabes gnipmasid
 kutnu itaban adisitsep fitka nahab iagabes nakidajid tapad gnay rednukes
   .amah nakiladnegnem  
id halet gnay naitilenep turuneM kkd iraS helo nakukal ,.   kartske ,)3102(
( kayarg talu hunubmem tapad retil/g 005 isartnesnok natodabab nuad  aretpodopS
arutil  ).F   ,adnamala kartske nagned nakgnidnabid kiab hibel nad %001 aggnih
tske awhab nakataynem aguj )1102( awomuL .udukgnem nad ajobmak  kar
 gnay kayarg talu amah %001 hunubmem tapad %02 isartnesnok natodabab
kkd akitraK turuneM .nakijuid ,.  )6102(   natodabab nuad gnupet kartske
( uajih kipek hunubmem tapad retil/g 001 isartnesnok aludiriv arazeN  ).L   aggnih
.%08  
 irowkO turuneM la te ,. b ,)6002(  awaynes aparebeb gnudnagnem natodaba
 ,itaban adisitsep fitka nahab iagabes isgnufreb tapad gnay rednukes tilobatem
 tapad natodabab aggnihes ,diorets nad ninopas ,dionovalf ,diolakla utiay
.ipa talu nakiladnegnem kutnu isnetopreb  et nahalasamrep nakrasadreB  ,tubesr
 amah padahret natodabab satisiskot ianegnem naitilenep nakukalid ulrep akam




1.2. naujuT  
 : halada ini naitilenep naujuT  
1. U naktapadnem kutn  ske isartnesnok fitkefe gnay natodabab nuad kart  
 talu amah nailadnegnep malad .ipa  
2. naktapadnem kutnU   ialin  05 emit lahtel  kartske isartnesnok aparebeb adap
ipa talu nailadnegnep malad natodabab nuad . 
 
1.3. taafnaM  
 :tukireb iagabes taafnam nakirebmem tapad nakparahid ini naitilenep lisaH  
1.  hamar nad nama gnay fitanretla isulos idajneM  malad nagnukgnil
.ipa talu amah nakiladnegnem  
2.  naanuggnep ignarugnem nad itaban adisitkesni naanuggnep naktakgnineM
.agajret patet nagnukgnil nairatselek aggnihes aimik adisitkesni  
 
1.4. sisetopiH  
 halada ini naitilenep sisetopiH  : 
1.  kartske isartnesnok tapadreT  malad fitkefe gnay natodabab nuad
.ipa talu amah nakiladnegnem  
2.  ialin tapadreT  05 emit lahtel  adap  nagned natodabab nuad kartske





II . AKATSUP NAUAJNIT  
2.1. ipA talU  
 adap nakumetid gnires gnay amah utas halas nakapurem ipa talU
 nupuam )MBT( naklisahgnem muleb namanat adap kiab ,tiwas apalek nanubekrep
 naklisahgnem namanat adap  asaib nakropalid ipa talu sinej 11 tapadreT  .)MT(
 gnilap gnay ipa talu sinej utas halaS .tiwas apalek nanubekrep id nakumetid
sinej halada isanimodnem  snetin aroteS  kkd abruP( .klaW . .)5002 ,  
gnay amah kopmolek kusamret ipa talU  gnareynem   nuad tiwas apalek  
 naklaggninem nad hawab naakumrep irad nuad nakamem avraL .avral esaf adap
 naksibahgnem tapad ini amah irad tareb nagnareS .sata halebes nuad simredipe
 abruP( ajas aynidil uata nuad gnalut asisret aynah aggnihes namanat nuad hurules
kkd .  .)5002 , sakifisalK :tukireb iagabes halada ipa talu i  mungeR ailaminA :  ,
ulyhP m adoporhtrA :  , sissalC ,atcesnI :  aretpodipeL : odrO  , ilimaF a eadidocamiL : , 
 : suneG aroteS  , cepS  : sei  snetin aroteS klaW ( . gnitniG , .)4102  
2.1.1. ipA talU pudiH sulkiS  
 ipa talu ,)1991( otrahduS turuneM 29 utkaw nakhutubmem -  kutnu irah 501
 halada tukireB .ogami idajnem aggnih rulet irad ialum pudih sulkis nakiaseleynem
: ipa talu nagnabmekrep napahat  
a. ipA talU ruleT  
 .narapsnart nad sipit ,lavo kutnebreb ,nauajihek gninuk anrawreb ruleT
ulet nakkatelem ogamI 3 teredreb r -  ratikes tapadret nakupmut utas malad ,sirab 4
 ,hawab naigab nuad naakumrep adap rajajes nakkatelid ruleT.rulet ritub 44
 upmam asawed aniteb ipa talu rokeeS .maneek nuad hapelep adap aynasaib
 003 ratikes rulet naklisahgnem - ka ruleT .ritub 004 4 satenem na -  haletes irah 8





 ruleT .1.2 rabmaG A talU ip )1991 ,otrahduS(  
b. ipA talU avraL  
avraL  ipa talu   kopmolekreb araces pudih naka aynasaib satenem urab gnay
 imalagnem ipa talu avraL .nuad hawab naakumrep naigab nakamem nad
k naitnagrep 8 kaynabes )ratsni( tilu -  9 habureb tapad avral anraW .ilak -  iauses habu
ikames naka aynrumu aut nikames ,aynratsni nagned  anraW .aynanraw paleg n
ubaek ugnu iapmas talkoc ,nagninukek uajih halada nakumetid gnires gnay -  nauba
irud tapadret ayngnuggnup adaP .hitup nad -  kacreb nad hokok gnay irud
ek ratsni( rihkaret ratsni avraL .gnuggnup gnajnapes gnubmasreb -  ikilimem )9
b gnajnap  ,apup idajnem gnalejneM .mm 5,41 rasikreb rabel nad mm 63 rasikre
94 amales gnusgnalreb ini avral aidatS .hanat ek irid nakhutajnem avral -  irah 05
.)1991 ,otrahduS(  kkd irtifeD turuneM ,.   kutnu mumitpo uhus ,)7102(
33 halada ipa talu nagnabmekrep o  C – 53 o .C   adap tahilid tapad ipa talu avraL
.2.2 rabmag  
 






c. ipA talU apuP  
 nad talu ruil ria narupmac irad taubret gnay nokok malad id adareb apuP
adret ,paleg talkoc anrawreb nad rulet talub kutnebreb ,hanat  naakumrep id tap
 .tiwas apalek gnatab lakgnap uata nagnirip ratikes id rubmeg fitaler gnay hanat
.)1991 ,otrahduS( irah 04 hibel gnaruk gnusgnalreb apup esaF   tapad ipa talu apuP
 .3.2 rabmaG adap tahilid  
 
  apuP .3.2 rabmaG ipA talU  )8102 ,naitileneP isatnemukoD(  
d. ipA talU ogamI  
 ogami payas nagnatner rabeL .tagnegn apureb halada ipa talu irad ogamI
 talkoc anrawreb aynnaped payaS .mm 14 natnaj nad mm 15 asawed aniteb
kitnib nad narapsnart sirag nagned naharemek -  nakgnades ,paleg kitnib  payas
 fitaler gnay rumu ikilimem ipa talu ogamI .adum talkoc anrawreb gnakaleb
.)1991 ,otrahduS( irah hujut ratikes utiay ,kednep   adap tahilid tapad ipa talu ogamI
.4.2 rabmaG  
 






2.1.2.  apaleK nuaD naialeH nakasureK ipA talU tabikA tiwaS  
 irad gnutnagret ipa talu nagnares tabika tiwas apalek namanat nakasureK
 anerak nuad naialeh adap idajret aynasaib nakasureK .tubesret ipa talu isalupop
 adap tabikareb naidumek ini nakasurek ,nuad nakamep amah nakapurem ipa talu
urunep kkd aganiS( iskudorp nan .  ,)7102( rageriS nad helaS turuneM .)5102 ,
003 aggnih nuad naialeh naksibahgnem upmam ipa talu rokees - mc 005 2 .irah rep  
 iagabes halada ipa talu amah nagnares takgnit nakataynem )0102( idabirP
: tukireb  r : hapelep/rokE 2 < )1 nagni  2 )2 ; - s : hapelep/rokE 4 gnade                    ;
b : hapelep/rokE 5> )3 tare . 
 aggnih nuad nagnalihek tiwas apalek nakbabeynem gnay ipa talu nagnareS
03 rasebes iskudorp naknurunem tapad %05 -  nagnares akiJ .nuhat aud amales %04
agnares gnologret idajret gnay  nanurunep nakbabeynem tapad akam ,tareb n
04 iskudorp -  tapad %001 itakednem nuad nakasurek akij nakhab ,%06
07 iskudorp nanurunep nakbabeynem -  naklisahgnem kadit namanat uata %39
2 amales nadnat -  ;7102 ,aifalE nad anamakuL(  isailofed idajret haletes nuhat 3
.)8102 ,kkd idrA   tapad ipa talu nagnares tabika tiwas apalek nuad nakasureK












nuaD .5.2 rabmaG   apaleK   lU gnaresreT tiwaS ipA ta   ,naitileneP isatnemukoD(
)8102  
 
2.2. itabaN adisitseP  
 ,aynfitka nahab rebmus nakrasadreB isitsep idajnem nakadebid adisitsep  ad




 .adisitkesni nad adisignuf ,adisibreh nial aratna ,sinej aparebeb idajnem nakadebid
 adisitsep nakapurem itaban adisitsep ,)1102( nanidraK turuneM  nahab gnay
 nakiladnegnem kutnu nakanugid tapad gnay nahubmut irad lasareb aynfitka
 iuhatekid halet nahubmut sinej kaynaB .)TPO( namanat uggnaggnep emsinagro
 itrepes nial aratna rednukes tilobatem awaynes sinej iagabreb iskudorpmem
kla ,dionepret ,dionovalf  tilobatem awayneS .irista kaynim nad ,ninopas ,diola
 laH .TPO nagnares nawalem uata iradnihgnem kutnu nakanugid tubesret rednukes
 anaras nakapurem rednukes tilobatem awaynes awhab nakitkubmem ini
 .nahubmut igab irid nanahatrep  
 akataynem )6002( irtaraynoS  halada itaban adisitkesni ajrek arac awhab n
 :tukireb iagabes  
a)  .aggnares naridahek kalonem tapad gnay awaynes nakapurem ,tnellepeR
 kalonem tapad aggnihes ,tagneynem gnay uab ikilimem ini awayneS
res rulet nakkatelem aggnares hagecnem nad aggnares naridahek  at
 .rulet nasatenep sesorp nakitnehgnem  
b)  kutnu aggnares hagecnem tapad gnay awaynes nakapurem ,tnadeefitnA
 ini laH .itaban adisitsep nagned torpmesid halet gnay namanat nakamem
 itaban adisitkesni nagned torpmesid halet gnay namanat nakanerakid
aret idajnem .tihap as  
c)  ,aggnares naridahek takimem upmam gnay awaynes nakapurem ,natkartA
.aggnares pakgnarep iagabes nakanugid tapad ini awaynes aggnihes  
d) ,farays nucaR   isgnuf malad nauggnag anerak idajret tapad nanucarep
.naitamek nakbabeynem naka gnay farays nanusus  
 utiay ,aimik adisitsep nakgnidnabid nahibelek ikilimem itaban adisitseP
 kadit ,nagnukgnil iramecnem kadit aggnihes mala id iaruret hadum tafisreb
 harum hibel fitaler nad ,helorepid hadum aynukab nahab ,udiser naklaggninem
unem ,uti nialeS .)1102 ,nanidraK(  kadit tafisreb itaban adisitsep ,)6102( nafrI tur
 arah rusnu gnudnagnem ,amah isnetsiser naklubminem kadit ,namanat inucarem
 nailadnegnep nagned nakgnubagid lebitapmok nad ,nahubmut nakhutubid gnay
.nial  
 em aguj itaban adisitsep ,nahibelek ikilimem nialeS  aparebeb ikilim




 ranis padahret nahat kadit ,gnusgnal araces amah hunubmem kadit ,tabmal gnay
 surah gnadakret nad amal kadit napmis utkaw ,sitkarp gnaruk ,irahatam
nakisakilpaid   hibel itaban adisitsep naanuggnep isneukerf aggnihes gnalureb
 .sisetnis adisitsep nagned nakgnidnabid iggnit  
2.3. natodabaB  
irad lasareb natodabaB  auneB   siport haread id pudih tapad nad akiremA
 .nainatrep malad amlug iagabes lanekret natodabab ,aisenodnI iD .siportbus uata
 nahubmut irad haread aman halada natodabaB sediozynoc mutaregA   uti niales ,.L
s ,kabmot nuad ,natodnab halada natodabab irad nial aman  ,natnaj kabmot ,tignai
 ,kituel natodabab ,natodabab ;)aretamuS( maya ihat tupmur ,awhak kignais
 ;)adnuS( uab ik ,uab tukuj ,ojeh natodabab ,muerueb natodabab ,natodnabab
 nad ;)awaJ( kayupmet ,nasudeb sud ,nasudew sud ,nasudew ,nakoreb ,natodnab
ewal ,tewad  .)0102 ,inairtsA( )isewaluS( ipos ,urew tukur ,eoonam tukur ,t  
 aynasaib nad hadum tagnas nagned rabesret nad hubmut tapad natodabaB
 .ria ipet nad nalaj ipet ,hamur namalah ,rakuleb kames ,gnadal id iapmujid kaynab
y ayahac satisnetni nakhutubmem natodabaB  .kiab nagned hubmut raga iggnit gna
 C°61 aratna hubmut kutnu lamitpo uhuS -  gnay ijib ikilimem ini nahubmuT .C°42
 nakulremem gnay ijib( kitsalbotohp fitisop tafisreb ,nagnir nad licek tagnas
 nalub 21 aggnih nahatreb asib ijib satilibaiv ,)pukuc gnay ayahac  uhus nagned
 C°02 nahabmacekrep kutnu mumitpo -  .)9002 hazI ;7002 ,idnA( C°05  nuaD
.6.2 rabmaG adap tahilid tapad natodabab  
     
     a          b 
 )a( .6.2 rabmaG B nahubmuT H )b( ,natodaba B nuaD naiale natodaba  isatnemukoD(





2.3.1.  nad igolofroM natodabaB imonoskaT  
 tapad ayniggnit gnay nuhates abreh nahubmut nakapurem natodabaB
03 iapacnem -  gnay tubmar ikilimem nad ,kaget ,talub kutnebreb gnataB .mc 09
 gnadakret numan kaget hubmut gnataB .hutnesid akij rasak nad gnaraj aynkatel
dnem aynhawab naigab  hanat hutneynem gnatab akiJ .hanat naakumrep adap rata
.)5002 ,hama’iN( raka nakraulegnem naka  
 nagned rulet talub kutnebreb ,uajih anrawreb nuad ikilimem natodabaB
 nad igiregreb aynipet naigab atres ,gnicnur gnuju nad talubmem lakgnap
aggnut nuad nakapurem 1 ratikes natodabab nuad gnajnap narukU .l -  nagned mc 01
5,0 rabel -  naakumrep adaP .gnalisreb nad napadahreb gnilas nuad kateL .mc 6
 hawab naakumrep id katelret gnay rajnelek nagned rasak tubmar tapadret nuad
.)7002 ,idnA( nuad  
mejam agnub ikilimem natodabaB  gnay hibel uata agit lupmukreb ku
06 irad iridret rilub paites ,nuad kaitek uata iakgnat gnuju irad raulek -   .agnub 57
  .teloiv nad adum urib ,naugnuek hitup anrawreb nad licek narukureb agnuB
6 agnub loggnob gnajnaP - khaM .tubmareb gnay iakgnat nagned ,mm 8  agnub ato
1 naruku nagned amil kukelreb ,tipmes ipet nad  gnubat kutnebreb -  haub ,mm 51
2 naruku nagned hitup anrawreb -  gnicnurem nad ,amil igesreb ,sarek ,mm 5,3
.)9002 hazI ;7002 idnA(  
 )9002( hazI turunem natodabab nahubmut isakifisalK  iagabes halada
kireb mungeR : tu  isiviD ,eatnalP : o isiviD buS ,atyhpotamrepS :  : o
sissalC ,eamrepsoignA   ,eaecaretsA : ailimaF ,selaretsA : odrO ,eanodelitokiD :
 : suneG mutaregA cepS  ,  : sei  sediozynoc mutaregA .L  
2.3.2. natodabaB nagnudnaK  
eb gnay fitkaoib awaynes ikilimem natodabaB  adisitkesni iagabes isgnufr
 ,ninopas halada nial aratna tubesret fitkaoib awaynes nagnudnaK .adisitamen nad
 itakednem amah hagecnem upmam gnay irista kaynim nad ,lonefilop ,dionovalf
guj natodabab nuaD .apup idajnem avral nahubmutrep tabmahgnem nad namanat  a
 ikilimem anerak aggnares adap )kalonep taz( tnelleper iagabes isgnufreb tapad
 nuad naigab ,)2102( idamA turuneM .)0102 ,inairtsA( tagneynem amora
 nakgnidnabid kaynab hibel rednukes tilobatem awaynes gnudnagnem natodabab




skE  isnetopreb gnay kaynim aparebeb naklisahgnem aguj natodabab kart
m malad gnudnakret gnay isisopmoK .adisitkesni iagabes kayni -  tubesret kaynim
 halada enecocerp   nad I enecocerp   ,II ateb - enellyhpoyrac  , ammag - enelobasib 3,3 , -
lyhtemid - enodnilitubtret5   aynada isakifitnediid aguj uti nialeS .tatesa linef nad
2 awaynes - ’2( - lyhtelyhtem )- 6,5 - narufoznebyxohtemid  6 masa nad - 21lyhtem -
cionecedatpeh   fitka awaynes ,)6102( akitraK turuneM .)0102 ,inairtsA( enecocerp  
rep nucar nad katnok nucar iagabes ajrekeb tapad  hubut malad ek kusam haletes ,tu
 awaynes aggnares enecocerp  .faras nucar iagabes ajrekeb  
 tapadret gnay rednukes tilobatem awaynes aparebeb nasalejnep tukireB
 : natodabab adap  
a)  nakumetid gnay rasebret lonef awaynes kopmolek nakapurem dionovalF
 mala id  ini awayneS .iggnit takgnit nahubmut nagniraj adap amaturet
 nad les irad idajret gnay rednukes tilobatem kudorp nakapurem
 tapadret dionovalF .nucar taz iagabes nahubmut hubut irad isalumukaret
pet ,tiluk ,uyak ,raka ,nuad itrepes nahubmut naigab aumes adap  ,iras gnu
.)8002,iluY( ijib nad ,haub ,agnub ,ratken  
 nucar tafis ikilimem gnay aimik awaynes utas halas nakapurem dionovalF
 naigab gnareynem nagned utiay dionovalf ajrek araC .aggnares padahret
idajret naidumek ,hamelem naka farays aggnihes aggnares farays  
 nialeS .naitamek nakbabeynem naka aynrihka nad nasapanrep nauggnag
 nakam ayad nad nakam usfan ignarugnem tapad aguj dionovalf ,uti
 .aynnaanrecnep tala uggnaggnem arac nagned )tnadeefitna( aggnares
asarep rotpeser tabmahgnem nagned ajrekeb aguj ini awayneS   haread adap
 naktapadnem lagag aggnares naktabikagnem naka gnay aggnares tulum
 ayntabikA .aynnanakam ilanegnem upmam kadit aggnihes asar sulumits
 tapad dionovalf itrepes rednukes tilobatem radaK .narapalek itam aggnares
rotkaf kaynab nakanerakid isairavreb   ,namanat hubmut tapmet itrepes
edotem   ,iskartske  ,itawareV nad sunitraM( iskartskegnep turalep sinej nad
.)5102  
b)  id nakumetid kaynab gnay kinagro awaynes nagnolog halada diolaklA
 saul rabesret nad nahubmut irad lasareb diolakla raseb naigabeS .mala




 mota raseb naigabeS .asab tafisreb aynasaib gnay negortin mota utas
ikswogyrK(kilkisoreteh nicnic irad naigab nakapurem ini negortin la te  ,.
 .)5002  
waynes iagabes isgnufreb nahubmut adap diolaklA  gnay kiskot a
 iagabes halada diolakla nial isgnuF .TPO irad nahubmut ignudnilem
 naknahatrepmem kutnu larenim asab iagabes uata hubmut rutagnep
 ,tadap awaynes nakapurem diolakla aynmumU .noi nagnabmiesek
 asar iaynupmem nad anrawreb kadit ,latsirk kutnebreb  .tihap  
 nomroh agit amaturet ,aggnares nahubmutrep tabmahgnem tapad diolaklA
( kato nomroh utiay aggnares hubut malad amatu enomroh niarb  nomroh ,)
( nahubmutrep nomroh nad ,noskide enomroh elinevuj  ini laH .)
 sisofromatem nakukalem lagag aggnares nakbabeynem  aggnares aggnihes
 naka aguj sisofromatem nakukalem nalagageK .itam naka tubesret
 tapad kadit aggnares aggnihes aggnares pudih sulkis naksutumem
nurunem naka aynisalupop aynrihka adap nad kaibgnabmekreb . 
nar ,ijib ,nuad adap nakumetid tapad diolakla awayneS  tiluk nad gnit
hubmut - 01 iapacnem tapad nahubmut adap diolakla radaK .nahubmut -  51
 kutnu nakanugid tapad ipatet aggnares igab nucar tafisreb diolaklA .%
 ennaeJ( aisunam adap natabognep la te . .)3991 ,  
c) ninopaS  gnay nahubmuT .iggnit takgnit nahubmut adap nakumetid kaynab
 nagned iadnatid utiay hadum nagned iuhatekid tapad ninopas gnudnagnem
 naka kocokid alibapa gnay ria nagned ladiolok natural nakutnebmep
d tihap asar ikilimem ninopaS .libats gnay asub naklubminem  tapad na
 ,nignid haradreb naweh igab kiskot tafisreb atres nisreb nakbabeynem
 ,initsugA nad orhaZ( naki nucar iagabes nakanugid kaynab aggnihes
 .)3102  
 lorets takignem nagned halada aggnares hubut malad id ninopas ajrek araC
anrecnep narulas malad id sabeb  isgnufreb gnay taz halada loretS .na
ep iagabes  .noskide nomroh rosrukr M  sabeb lorets halmuj aynnurune
 sesorp aynuggnagret naktabikagnem naka aggnares hubut malad
( tiluk naitnagrep gnitluom  tapad aguj ninopas uti nialeS .aggnares adap )




 tapad nad fisorok idajnem avral suvitsegid sutkart gnidnid aggnihes
 nad gnalih naka aynnakam usfan aggnihes aggnares faras metsis kasurem
 .)3102 ,initsugA nad orhaZ( narapalek itam aynrihka  
d) iristA kayniM  da  sinej aparebeb malad gnudnakret gnay uabreb taz hala
 malad emsilobatem lisah utas halas nakapurem irista kayniM .nahubmut
 naawaynesrep iagabreb aratna iskaer anerak kutnebret gnay nahubmut
kaynim ,paugnem kaynim aguj tubesid irista kayniM .ria nagned aimik  
( laisnese kaynim ,sirete lio laitnesse  nad ) lio elitalov  laisnese tubesiD .
 .aynlasa namanat irad uab ilikawem irista kaynim anerak  irista kayniM
d inrum nad rages naadaek mala   akij numan ,anrawreb kadit aynmumu
tapad irista kaynim amal utkaw malad napmisid   kayniM .isadiskoret
 aumes adap nakumetid tapad nad namanat les malad sitetnisid tubesret
 tiluk ,)sinam uyak( gnatab ,)ignaw raka( raka itrepes ,nahubmut nagro
 .)alap haub( haub nad )hekgnec( agnub ,)ignamek( nuad ,)hitup uyak( uyak
ab irista kaynim isgnuF  nakasurek hagecnem kutnu halada nahubmut ig
 adap ,nahubmut igab nanakam nagnadac iagabes ,aggnares helo nahubmut
 sesorp utnabmem kutnu aggnares sinej aparebeb kiranem isgnufreb agnub
 ,atnihS( aggnares kalonep iagabes isgnufreb nuad adap nad ,nakubreynep













III . EDOTEM NAD IRETAM  
3.1. utkaW nad tapmeT  
leneP naiti  E ,igolotaP muirotarobal id nakanaskalid  ,igolomotn
 nad igoloiborkiM  umlI  ,hanaT  nad nainatreP satlukaF naabocrep nahal id nad
 nakanreteP  satnarbuS nalaJ ,uaiR misaK firayS natluS iregeN malsI satisrevinU
naitileneP .51 .MK  lid adap nakanaska   naluB iapmas rebotkO   .8102 rebmevoN  
3.2. talA nad nahaB  
 gnay nahaB   avral ,natodabab nuad halada ini naitilenep malad nakanugid
 tiwas apalek tibib,ipa talu  adap yresrun niam  talA .larenim ria nad%07 lonatem ,
halada ini naitilenep malad nakanugid gnay  pukgnus ,lm 0001 ruku saleg  
,mc 001x08x08 narukureb  gniraj 08 nad mc 001 gnajnap nagned uyak  ,   ,mc  
,gnoroc ,selpots   ,24 namtahW gniras satrek ,lm 0001 naruku acak lotob ,kudagnep
rednelb  , reyarps dnah  lm 0001 , talitsed ro  , ,kitilana nagnabmit ,retemomret ,nevo  
,gnitnug ,aremak  liof muinimula , uasip nad ,ijagreg ,naretem . 
3.3. naitileneP edoteM  
 naabocrep apureb ini naitileneP  naukalrep amil nagned nagnapal id top
 adap ipa talu padahret nakisakilpaid gmay natodabab nuad kartske isartnesnok
: halada tubesret naukalreP .tiwas apalek namanat  
)lortnok(%0 isartnesnok = 0P  
%5 isartnesnok = 1P  
%01 isartnesnok = 2P  
%51 isartnesnok = 3P  
%02 isartnesnok = 4P  
 nakrasadreb nususid gnay ilak tapme kaynabes gnaluid naukalrep paiteS
.)LAR( pakgnel kaca nagnacnar  
3.4. naitileneP naanaskaleP  
3.4.1. natodabaB nuaD kartskE nataubmeP  
 adap nevoid ulal nakhisrebid rages natodabab nuaD rutarepmet  C°54  
 aggnih  rednelbid naidumek gnirek halet gnay natodabab nuaD .natsnok ayntareb




 .maj 42 amales nakmaidid nad lm 0001 aggnih %07 lonatem nagned madnerid
noroc nakanuggnem gnirasid namadner lisaH  .gniras satrek sala irebid gnay g
talitsed nakanuggnem nagniluynep nakukalid naidumeK ro   kartske tapadid aggnih
 iauses ria nakanuggnem nakrecneid tubesret takep nariaC .takep nariac apureb
,%5 isartnesnok natodabab kartske naktapadnem kutnu naukalrep nagned   ,%01
 pututid nad acak lotob malad napmisid narecnegnep lisaH .%02 nad %51
 malad ek nakkusamid naidumek liof muinimula nakanuggnem reyarpsdnah  
naka taas lm 05 kaynabes  .nakisakilpaid  
3.4.2. ipA talU naaideyneP  
irad tapadid gnay roke 002 kaynabes ipa talu avraL  ah  id isarolpske lis
hulaG ieS nubeK V NPTP tiwas apalek nubek   hadaw malad ek nakkusamid
 apureb nakam irebid naidumeK .aradu gnabul irebid halet gnay raseb selpots
 isatpadareb avral raga irah agit amales nakraibid nad tiwas apalek nuad nagnotop
agnukgnil adap .urab gnay n  
3.4.3. S nataubmeP pukgnu  
matih anrawreb gniraj irebid nad uyak irad taubret pukgnus akgnareK  
 ,mc 08  gnajnap utiay akgnarek narukU.mm agit gniraj gnabul naruku nagned
 .mc 001 iggnit nad mc 08 rabel nenamrep kadit taubid pukgnuS   tapad aggnihes
.gnasap rakgnobid  
3.4.4. tiwaS apaleK tibiB naaideyneP  
PxD sateirav halada nakanugid gnay tiwas apalek tibiB  tahiraM   gnay
( amatu natibibmep adap adareb )yresruN niaM ilebid tibiB .  gnatab 02 kaynabes  
natibibmep laera irad  ayaR gnabuK iD tiwas apalek natamaceK ,  uluH kaiS  ,
naidumek rapmaK netapubaK   nad nainatreP satlukaF naabocrep nahal ek awabid
 irebid naidumek uaiR misaK firayS natluS iregeN malsI satisrevinU nakanreteP
.pukgnus  
3.4.5. natodabaB nuaD kartskE isakilpA  
a talu avraL  .tibib/roke 01 kaynabes tiwas apalek tibib adap nakkatelid ip
naidumeK   nakanuggnem torpmesid tiwas apalek tibib reyarpsdnah   isireb gnay
 natodabab nuad kartske 5 kaynabes ,natorpmeynep ilakes nagned tibib/lm 0  




.natodabab nuad kartske  S  naidumeK .ilak tapme kaynabes gnaluid naukalrep paite
p nakukalid  iauses natamagne nagned  retemarap  naitilenep  nakutnetid halet gnay . 
3.5. natamagneP retemaraP  
3.5.1.  utkaW ipA  talU naitameK lawA  
 halet gnay avraL nakkatelid  tiwas apalek tibib adap   itamaid naidumek
paites  utas  lawa gnilap itam gnay avraL .maj  gnisam adap - naabocrep tinu gnisam  
 iju aggnares nakitamem kutnu nakhutubid gnay utkaw iagabes gnutihid naka
akitamem kutnu utkaw naktapadid haleteS .lawa gnilap  ,lawa gnilap iju aggnares n
 paites natamagnep  utas  maj  nad nakitnehid  natamagnep nagned naktujnalid
.nairah  
3.5.2.  ialiN  emiT lahteL TL( 05 05 ) 
 avral halmuj gnutihgnem nagned nakukalid natamagneP  ipa talu  gnay
atar esatnesrep gnutihid ,uti haleteS .itam - tamek atar  adap avral nai gnisam - gnisam  
ataR .naukalrep - naitamek atar  ipa talu  gnisam -  utkaw pait adap naukalrep gnisam
sisilanaid natamagnep   tiborP sisilanA nakanuggnem  SSPS adap  helorepid aggnih
TL ialin 05  .  
3.5.3.  latoT satilatroM nad nairaH satilatroM ipA talU  
 natamagneP  uata naitamek satilatrom  nairah   avral  ipa talu  adap nakukalid
natodabab nuad kartske isakilpa haletes irah utas  natamagnep edoirep naidumek ,
maj 42 x 1 paites naktujnalid  irah napaled aggnih  natamagnep natamagnep lisaH .  
nairah satilatrom    avral iagabes sumur nagned gnutihid ipa  talu   idansuK( tukireb




 x 001 % 
 :nagnareteK  
HM    )%( nairah satilatroM  :  
 x     ijuid gnay avral halmuJ  :  














 x 001 % 
 :nagnareteK  
P   )%( latot satilatroM  :  
N    itam gnay avral halmuJ  :  
n iju avral halmuJ  :  
3.5.4. uhuS narukugneP  aradU  
uhus narukugneP   eros nad ,gnais ,igap adap irah paites nakukalid aradu
gid gnay talA .irah  kutnu nakanu uhus rukugnem  .retemomret utiay aradu  ataR -
atar  uhus  :)5991 ,okodnaH( sumur nakanuggnem gnutihid nairah aradu  
𝑇 � ��2 � 𝑇 70 . 00 � � 𝑇 31 . 00 �  𝑇 71 . 00 �/4 
: nagnareteK  
T uhuS :  
T 00.70  : uhuS  BIW 00.70 lukup adap rukuid gnay aradu  
T 00.31  : uhuS  BIW 00.31 lukup adap rukuid gnay aradu  
T  00.71  : uhuS  BIW 00.71 lukup adap rukuid gnay aradu  
 
3.6. ataD sisilanA  
 nagned sisilanaid natamagnep lisah ataD  ecnairaV fo sisylanA  .)AVONA(
> lebat F( atayn huragnepreb AVONA lisah akiJ   α uata 50,0 = α nagned ,gnutih F
 nagned tujnal iju nakukalid )10,0 =  tseT egnaR elpitluM s’nacnuD  .)TRMD(  
a )1991(eirroT dna leetS turunem LAR sitametam ledoM : halad  
Y  ji τ + µ=  i ε + ji  
: nagnareteK  
Y ji  j ek nagnalu i ek naukalrep adap natamagneP :  
µ  : mumu naataR  
τi i ek naukalrep huragneP :  
ε ji  j ek nagnalu nad i ek naukalrep adap kaca huragneP :  
i 5,4,3,2,1 :  






magaR kidiSsisilanA .1.3 lebaT  
 
eP : atad nahalogn  




halmuJ  tardauk  latot  � TKJ � � � 𝑌 ji 2 � KF  
halmuJ  tardauk  naukalrep  � PKJ � � �
𝑦2
r
� KF  





  iju sumuR  tseT egnaR elpitluM s’nacnuD  dna leetS turunem )TRMD(
a )1991( eirroT : halad  




: nagnareteK  
GTK  talag hagnet tardauK :  
r nagnalU :  



















gnutih F  
lebat F  
% 5  
naukalreP   t – 1 PKJ  PTK  GTK/PTK  - 
talaG  r( t - )1  GKJ  GTK  - - 




V. PUTUNEP  
5.1. nalupmiseK  
 talu padahret natodabab nuad kartske satisiskot iju naitilenep nakrasadreB
lisah helorepidakam ,nakukalid halet gnay tiwas apalek namanat adap ipa   iagabes
:tukireb  
1.  kutnu fitkefe gnilap gnay natodabab nuad kartske isartnesnoK
 isartnesnok halada tiwas apalek namanat adap ipa talu nakiladnegnem
 satilatromesatnesrep ,maj 5,4 ipa talu naitamek lawa utkaw nagned ,%02
.%5,29latot satilatrom nad %05,23iapacnem nairah  
2.  ialiN l  05 emit lahte  halada %5 natodabab nuad kartske isartnesnok adap
 ,irah 14,5 halada %01 natodabab nuad kartske isartnesnok adap ,irah 35,9
 adap nad ,irah 96,4 halada %51natodabab nuad kartske isartnesnok adap
3,3 halada %02 natodabab nuad kartske isartnesnok .irah 4  
5.2. naraS  
  natodabab nuad kartske isartnesnok natakgnineP  nakukalid ulrep  raga
 tapecrepmem tapad 05 emit lahtel  ianegnem naitilenep nakukalid ulrep atres ,














AKATSUP RATFAD  
 fo seliforP lacimehC .2102 .oumogA .N .E dna uruD .C .K .M ,.A .B ,idamA
 fo rewolF dna tooR ,metS ,faeL .J naisA .sediozynoc mutaregA   .icS tnalP
 ,.seR 824 : )4( 2 -  .234  
,idnA  (  natodnabaB kartskE isakifE .7002 ..S sediozynoc mutaregA    padahreT ).L
silatonib aimolodicorC   .relleZ ispirkS  satisrevinU nainatreP satlukaF .
.ulukgneB  
 ipA talU amaH nagnareS satisnetnI .8102 .anamarP .A nad ,drawzE .C ,idrA
( snetin aroteS anubekreP iD ) ( tiwaS apaleK n sisneeniug siealE   adaP )qcaJ
 natnauK netapubaK ayaR gnapmiS aseD iD )MT( naklisahgneM namanaT
 .ignigniS .J  ,aidromirP  03 : )1( 41 - .04  
 .2102 .itenrA  hauB kartskE sativitkaoiB mucnuda repiP  padahret )eaecarepip( .L
ananovap aimolodicorC  ( ).F(  aynisalumroF nad )eadibmarC : aretpodipeL
s inatoB adisitkesnI iagabe  . isatresiD  . saladnA satisrevinU . 
 nataafnameP .0102 .D ,inairtsA  nakelebmeT naD natodabaB amluG d  mala
 nailadnegneP sullihpotiS   .gnugaJ hineB adaP .ppS .J  ,sniaSirgA  65:)1(1 -
.76  
 nad gnadaD  .namanaT isketorP nemetrapeD .itabaN adisitkesnI .8002 .onojirP .D
rogoB .rogoB nainatreP tutitsnI . 
 ipA talU amaH nagnareS satisnetnI .7102 .artupaS .H nad ,hisgneN .Y ,.Y ,irtifeD
( angisa aesohtoteS ( tiwaS apaleK namanaT adaP  ) sisneeniug siealE   )qcaJ
 iD  .obeT netapubaK hagneT obeT natamaceK .J  nainatreP aideM  ,
:)1(2 61 – .32  
 .7102 .onkituS .A nad ,haiblaS .D ,.M .Y .A ,iweD  isartnesnoK aparebeB ijU
( gnaniP ijiB gnupeT uhcetac acerA   avraL satilatroM padahreT ).L
( sinaM gnugaJ lokgnoT kereggneP  aprevocileH aregimra  )renbuH  .  MOJ
atrepaF 1 : )1( 4 , -  .11  
 succocaraP padahret nahubmut sinej agit kartske nafitkefeeK .0102 .S.R ,iweD
( ragap karaj namanat adap .ps suhcynarteT nad sutanigram  ahportaJ
sacruc  .).L siseT  inatreP tutitnI anajraS acsaP margorP goB .rogoB na ro . 
5102 aisenodnI nanubekreP kitsitatS .7102 .nanubekreP laredneJ tarotkeriD -  7102
( tiwas apaleK liO mlaP  ,nanubekreP laredneJ tarotkeriD tairaterkeS .)
reP laredneJ tarotkeriD .nainatreP nairetnemeK ,nanubek  
 talU amaH nagnareS satisnetnI .4102 ..R ,gnitniG ( ipA snetin aroteS  adaP )
( tiwaS apaleK namanaT sisneeniug siealE   iD  adebreB aisU adaP )qcaJ
 .limaJ luraD nasasaY nubeK ispirkS  natluS iregeN malsI satisrevinU .
.uaiR misaK firayS  




yajiW .K ,inelimraH  ijU .9102 .lairhcaF .E nad ,hisgninaidraH .S ,omotarP .B ,a
( orotmaL nuaD sativitkefE  alahpecocuel aneacueL  iagabes ).maL
( ipA talU nailadnegneP malad adisitsepoiB  angisa  aesohtoteS
 ,)SKETNIAS( sniaS nad retupmoK igolonkeT lanoisaN ranimeS.)ekceE
J :nadeM 771 laH ,9102 irauna -   .181  
 .namanaT tikayneP nad amaH padahreT itabaN adisitseP ijU .6102 .M ,nafrI .J  
igolonketorgA 93 : )2( 6 , - .54  
 nahabmacekreP padahreT amluG sineJ aparebeB kartskE huragneP .9002 .L ,hazI
 .)L syaM aeZ( gnugaJ ijiB ispirkS aS satlukaF .  igolonkeT nad sni
.gnalaM miharbI kilaM analuaM iregeN malsI satisrevinU  
 ,.T .N ennaeJ nihkolB .A  , oraredoF .A .T  , ztimretS .R .F   dna epoH .H  .3991 .
 seerT )aeciP( ecurpS dnA )suniP( eniP morF sdiolaklA enidirepiP cixoT
H citehtnysoiB a dna serutcurtS weN sisehtopy  .  ,.mehC .grO .J  : )81( 85
3184 – .)kcartsbA( .8184  
 malaD lakoL nafiraeK iagabeS itabaN adisitseP naanuggneP .1102 .A ,nanidraK
.kinagrO nainatreP metsiS ujuneM namanaT amaH nailadnegneP  
nainatreP isavonI nagnabmegneP 262 : )4( 4 , - .872  
I .N ,akitraK   isartnesnoK aparebeB ijU .6102 .onkituS .A nad ,haiblaS .D ,.
( natodabaB nuaD gnupeT kartskE sediozynoc mutaregA   malad ).L
( uajiH kipeK nakiladnegneM aludiriv arazeN   gnajnaP gnacaK adap ).L
( sisnenis angiV   .).L atrepaF MOJ .)1( 3 ,  
ikswogyrK  ,.M .T , zciwołytazS .H   dna arahcaZ .E .J .5002 .   woH H-  gnidnob
π dna erutcurtS raluceloM seifidoM -  fo gniR eht ni noitazilacoleD nortcelE
H ni devlovnI sevitavireD muinidiryP/enidiryP - noitaxelpmoC dnoB .  .J
.mehC .grO 9588 : )22( 07 , – ( .5688 kcartsbA .)  
 nad idansuK  .Y  rumaJ retatS satifitkefE naijugneP .3002 .ayajnaS
anaissabairevuaeB  satilatroM padahreT  iepmah sumenetopyH  . .J  
aisenodnI namanaT nagnudnilreP 78 :)2( 9 , -91. 
 adaP  ipA talU amaH nagnareS takgniT .7102 .aifalE .N nad ,.M ,anamkuL
( tiwaS apaleK namanaT siealE  sisneeniug   muleB esaF ).qcaJ
 .noitatnalP aretuP otiraB TP iD naklisahgneM .J   namanaT ayadiduB
runsaH kinketiloP nanubekreP 81 : )1( 3 , - .22  
( natodabaB kartskE sativitkefE .1102 ..V .V .S ,awomuL sediozynoc mutaregA  
 avraL naitameK takgniT padahreT ).L odopS arutil aretp   ..F  .J  ,aineguE
71 681 : )3( - .191  
 nad latoT dionovalF radaK nautneneP .5102 .itawareV nad .A.B ,sunitraM
( natodnaB nuaD kartskE irad nadiskoitnA sativitkA sediozynoc mutaregA  




sativitkefE .6102 ..C .S .M ,utnuwaM   ayapeP nuaD nad kasriS nuaD kartskE
 nailadnegneP malad alletsolyx alletulP   )eadituemonopY ;aretpodipeL( .L
 .nohomoT atoK iD sibuK namanaT adap .J  sniaS haimlI 42:)1(61 , - .92  
A ijU .5002 .N ,hama’iN T itapolel nahubmu  sediozynoc mutaregA   ,.L  atarepmI
acirdnilyc   nad .L aecarelo acalutroP   ijiB nahabmacekreP padahreT .L
 .ialedeK ispirkS .gnalaM iregeN malsI satisrevinU .  
 nuaD isnetoP ijU .8102 .omonruP nad iriraH .M .A ,naubisaH .R ,namiduhruN
( natodabaB  sediozynoc mutaregA T inatoB adisitkesnI iagabes ).L  padahre
( amaH  alletsolyx alletulP  .muirotarobaL iD ).L akiporT ketorgA .J  ,
19:)2(6 - .89  
 .6002 .edobalO .A dna ijnutedA .J ,ekekO .I ,dianuJ .S ,aniD .C ,.A ,irowkO
 fO seitivitcA lairetcabitnA sediozynoc mutaregA   detceleS nO stcartxE
 .snegohtaP lairetcaB ehT  .J tenretnI  ygoloiborciM fo 1 : )1( 4 , - .8  
P  amaH nagnareS .0102 .A ,idabir d kasureK takgniT na  amaH tabikA nuaD na
 rotailofeD p ( nobaJ nakageT ada abmadac sulahpecohtnA  .).qiM  .J  
malA isavresnoK nad natuH naitileneP 154 : )4 (7 , - .854  
,otnasuS .A ,.Y.R ,abruP  S nad amaH  .5002  .otrakusoriwarP . -h  apaleK adap ama
.nadeM ,tiwaS apaleK naitileneP tasuP .tiwaS  
 gnupeT isartnesnoK aparebeB ijU .6102 .nidibaA .F nad ,haiblaS .D ,.R ,matsuR
( natuH hiriS nuaD  mucnuda repiP  amaH nakiladnegneM kutnu ).L
 gnaduG curbosollaC  sisnenihc suh  .L porT .ketorgA .J 12 : )1( 5 ,. - .03  
 gnitaE faeL oT seimenE larutaN fO tcapmI .7102 .rageriS .Z .Adna ,.A ,helaS
 .aisenodnI ,artamuS htroN nI mlaP liO nO noitalupoP rallipretaC
 ,hcraeseR ygolonhceT & cifitneicS fO lanruoJ lanoitanretnI :)8( 6 981 - .291  
 aparebeB sativitkefE ijU .3102 .hisgninitsegnaP .Y nad ,sibuL .L ,.M ,iraS
( kayarG talU nakiladnegneM kutnu itabaN adisitkesnI arutil aretpodopS  
 .muirotarobaL iD )eadiutcoN : aretpodipeL( ).F .J  igolonketokeorgA  ,
:)3(1 065 -  .965  
 .2102 .atnihS ( maliN nuaD iristA kayniM isnetoP nilbaC nometsogoP   nuaD ,).B
( natodabaB c mutaregA sediozyno  ( agnaneK agnuB ,)L o agnanaC  atarod
smohT & F kooH ( yrramesoR nuaD nad ) o suniramsoR silaniciff   ).L
 kumayN padahreT nalepeR iagabeS itpygea sedeA   .L .J   gnabtiL
heseK nata 16 : )2( 22 , - .96  
 kinkeT aparebeB satifitkefE .5102 .itawansiL nad ,yrmeO .S ,.M ,aganiS
 nailadnegneP angisa aesohtoteS   id tiwaS apaleK  fitategeV esaF adap
 .acaK hamuR igolonketokeorgA lanruJ 436 : )2( 3 , - .146  
e adisitkesni naijaK .6002 .D ,irtaraynoS ( abmim nuad kartsk acidni athcaridazA  




 gnadug amah aggnares nagnabmekrep siamaez sulihpotiS   .hcstoM ispirkS  .
.rogoB nainatreP tutitsnI  
tatS rudesorP nad pisnirP .1991 .eirroT .K .J nad ,.R ,leetS kitsi  .  aidemarG TP
.atrakaJ : amatU akatsuP  
 .1991 .P otrahduS aynnailadnegneP araC nad tiwaS apaleK namanaT amaH  tasuP .
.aisenodnI ,ratnaiS gnatameP ,tahiraM nanubekreP naitileneP  
H sisilanA .2102 .T .E ,omotU  milkI isidnoK nagnubu d  nagne :uluB talU nakadeL  
 susaK idutS D  .rumiT awaJ ,oggniloborP netapubaK i ispirkS   satlukaF
 akitametaM d .rogoB ,rogoB nainatreP tutitsnI malA nauhategneP umlI na  
 gnigaD lonateM kartskE irad dionovalF nagnudnaK nautneneP .8002 .R ,iluY
( aweD atokhaM hauB apracorcam airelahP   .)lreoB ffehcS .J  akigoL  ,
:)1(5 1- .61  
 ninopas rasak kartske iretkabitna sativitkefe ijU .3102 .initsugA .R nad .L ,orhaZ
( hitup marit rumaj sutaertso sutoruelP  padahreT ) suerua succocolyhpatS  













































ipa talu naaideyneP  
pukgnus nataubmeP  
pukgnus nagnasameP  
natodabab kartske nataubmeP  
ipa talu isasiratnevnI  
natodabab kartske naisakilpagneP  
: isartnesnoK  
• %0  
• %5  
• %01  
• %51  
• %02  
natamagneP  
 
1.  naitamek lawa utkaW
ipa talu  
2. TL ialiN 05  
3. nairah satilatroM  
4. latot satilatroM  
5. nairah aradu uhuS  











































 nagniluyneP  
nagnabmineP  
%07 lonateM  
narecnegneP  
 
• %0  
• %5  
• %01  
• %51  
• %02  




.3 naripmaL  tuoyaL naabocreP tinU  
         
         
         
         
         
         
         
 
: nagnareteK  
K = 0P )lortnok( %0 isartnesno  
K = 1P %5 isartnesno  
K = 2P %01 isartnesno  
K = 3P %51 isartnesno  
K = 4P %02 isartnesno  

































.4 naripmaL  gnutihgneM sumuR  K isartnesno  
oN  isartnesnoK  sumuR  g malad l/  % malad  
1 0 0 0 𝑔
0001  𝑙𝑚
� 001 % � 0% 
2 05  5 05  𝑔
0001  𝑙𝑚
� 001 % � 5% 
3 001  01  001  𝑔
0001  𝑙𝑚
� 001 % � 01 % 
4 051  51  051  𝑔
0001  𝑙𝑚
� 001 % � 51 % 
5 002  02  002  𝑔
0001  𝑙𝑚
� 001 % � 02 % 
 
ipA talU naitameK lawA utkaW magaR kidiS .5 naripmaL  
 rebmuS










gnutiH F  
lebaT F  
50.0  10.0  
)P( naukalreP  4 08,891  07,94  81,47  **  60.3  09.4  
)G( talaG  51  00,01  76,0        
)T( latoT  91  08,802          
 
SSPS ipA talU naitameK lawA utkaW TRMD tujnaL ijU .6 naripmaL  
isartnesnoK  N 
50.0 = ahpla rof tesbuS  
1 2 3 
%0  4 0   
%02  4  05.4   
%51  4  05.5   
%01  4   00.8  
%5  4   00.9  
.giS    000,1  401.0  401.0  
 
)%( ipA talU latoT satilatroM magaR kidiS .7 naripmaL  
 rebmuS










gnutiH F  
lebaT F  
50.0  10.0  
)P( naukalreP  4 02 . 073 , 00  5. 290 , 05  09,76  **  60.3  09.4  
)G( talaG  51  5211 , 00  00,57        








ipA talU latoT satilatroM TRMD tujnaL ijU .8 naripmaL  
isartnesnoK  N  tesbuS 50.0 = ahpla rof  1 2 3 4 5 
%0  4 0     %5  4  54     %01  4   5.26    %51  4    5.77   %02  4     5.29  .giS    1 1 1 1 1 
 
 magaR kidiS .9 naripmaL  05 emiT lahteL )irah(  
 rebmuS










 F gnutiH  
lebaT F  
50.0  10.0  
)P( naukalreP  4 24,091  16,74  ** 48,72  60.3  09.4  
)G( talaG  51  27,52  17,1        
)T( latoT  91  41,612          
 
 tujnaL ijU .01 naripmaL TRMD  05 emiT lahteL  
isartnesnoK  N 
50.0 = ahpla rof tesbuS  
1 2 3 4 
%0  4 0       
%02  4   533,3      
%51  4   396,4  396,4    
%01  4     414,5    
%5  4       815,9  
.giS    000,1  361.0  944.0  000,1  


















( nairaH aradU uhuS .11 naripmaL o )C  
utkaW  nagnalU  
: ek iraH  
1 2 3 4 5 6 7 8 
00.70  
1 13  03  72  03  72  03  92  92  
2 13  03  72  03  82  03  92  92  
3 13  03  72  03  82  03  92  03  
4 13  03  72  03  72  92  92  03  
5 03  03  72  03  72  92  92  92  
ataR - atar  8.03  0.03  0.72  0.03  4.72  6.92  0.92  4.92  
00.31  
1 43  43  33  43  13  43  33  43  
2 43  43  33  43  13  43  33  43  
3 43  43  33  43  13  43  33  43  
4 43  43  33  43  13  43  33  43  
5 43  43  33  33  13  43  33  33  
ataR - atar  0.43  0.43  0.33  8.33  0.13  0.43  0.33  8.33  
00.71  
1 03  03  13  92  82  13  92  92  
2 03  03  13  92  82  13  92  92  
3 03  03  13  92  82  13  92  92  
4 03  03  13  92  82  13  92  92  
5 03  03  13  92  82  03  92  92  
ataR - atar  0.03  0.03  0.13  0.92  0.82  8.03  0.92  0.92  
ataR - nairaH uhuS atar  4.13 0 0.13 0 05.92  07.03  54.82  00.13  00.03  04.03  
 
nagnareteK    ∶  𝑎𝑡𝑎𝑅 � 𝑎𝑡𝑎𝑟  𝑢𝑠 �𝑢 � 𝑛𝑎𝑖𝑟𝑎 �
�2. 𝑇 70 . 00 � � 𝑇 31 . 00 �  𝑇 71 . 00
4
 



























































































   itaM gnay ipA talU aparebeB              itaM gnay ipA talU nalupmuK  
 
